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A population based study of intracranial arachnoid cysts:
clinical and neuroimaging outcomes following surgical cyst
decompression in adults
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Background: We have gradually adopted a liberal attitude towards surgical decompression of arachnoid
cysts. This study describes the results from our institution.
Methods: Long term clinical and neuroimaging results of 156 adult patients (aged >16 years) operated on
for arachnoid cysts in our department during the period January 1987 to September 2004 were assessed
based on their medical and neuroimaging records, and on a questionnaire.
Results: The clinical and/or neuroimaging results indicated that the cyst was successfully decompressed in all
patients. 82% of patients were asymptomatic or had insignificant complaints at follow-up. 12% reported no
symptom relief whereas 6% experienced worsening of symptoms. The cyst disappeared after surgery, or was
reduced to ,50% of the preoperative volume, in 66% of cases. In another 24%, the postoperative volume was
also reduced, but was larger than 50% of the original cyst volume. No reduction in fluid volume was observed
in 10% of cases. There was no association between volume reduction and clinical improvement. A
complication occurred in 26 patients (17%), all with temporal cysts, leading to reoperation in 11 patients
(7.1%). In only two patients did the complication cause a permanent slight disability.
Conclusion: Decompression of arachnoid cysts yields a substantial clinical benefit with a low risk of severe
complications.

A
rachnoid cysts are benign congenital malformations of
the arachnoid. They can be located along the craniospinal
axis, with a predilection for the temporal fossa.1 They

may present with specific symptoms, such as sensorimotor
symptoms corresponding to the location of the cyst, but more
often they yield unspecific symptoms (eg, headache or
dizziness, or symptoms related to suboptimal cerebral function,
such as epilepsy or impaired cognition).2–10

The treatment of such cysts, particularly in the majority of
the patients with moderate and unspecific symptoms, has been
controversial.11–15 Many authors have expressed a reluctance to
operate on these patients unless the symptoms are dramatic.
This was also the initial attitude of the senior author. However,
based on several observations of our own and those of others,
we have gradually changed our view. When we encountered
patients that were severely impaired, with symptoms such as
headache or dizziness, and who also had radiologically
expansive cysts, we found it logical to attempt to alleviate the
complaints by surgical cyst decompression. It has been our
accumulated experience that surgical decompression yields
clinical improvement in most patients with arachnoid cysts.
Also, a growing literature indicates that cyst decompression
improves the function of neighbouring cerebral tissue, thus
supporting the view that patients with unspecific symptoms
and ‘‘clinically silent’’ cysts may also profit from surgical cyst
decompression.4 6–10 16

Treating a benign condition that is not life threatening with
surgery, with the aim of improving quality of life, can only be
justified when a clear clinical benefit, and no severe complica-
tions, can be demonstrated. We therefore wished to describe
our experience with a relatively liberal indication for surgical
decompression of intracranial arachnoid cysts. We have
recently published a similar study on our paediatric cyst
patients.17

MATERIAL AND METHODS
Hospital structure and study population
During the study period, Norway had a three level hierarchical
hospital structure, with local community hospitals as the
primary referral centre. As a secondary referral centre, most
counties had a central county hospital that could refer patients
to one of the five university clinics with a neurosurgical
department, each serving a health region. Only the university
clinics had neurosurgical departments. A health region consists
of several counties, with a well defined population and little or
no overlap between the health regions. Haukeland University
Hospital is the university hospital on the south-western coast of
Southern Norway, serving three counties with a total popula-
tion of 930 000 (2003). During the study period, a few patients
were referred to our department from other health regions for
surgical cyst decompression, but cyst patients from our region
were not referred to other regions.

Patients
A total of 156 consecutive patients (95 males and 61 females)
that had been operated on by the senior author (KW) were
included in the study. Mean age was 39.0 years (median 36.5;
range 16.1–74.5). Mean follow-up duration was 70.5 months
(median 67.7, range 4–177). Thirty-four of the patients were
treated with a special surgical technique (a cysto-subdural
shunt). They are presented in more detail in a separate study.18

The majority of patients had a temporal cyst (113, 72.4%) or a
frontal cyst (24, 15.4%). Thirteen patients (8.3%) had a
posterior fossa cyst while six patients had cysts in other
different locations. The main preoperative complaints and cyst
locations are summarised in tables 1 and 2.

Abbreviations: COG, clinical outcome group; NOG, neuroimaging
outcome group; SDH, subdural haematoma
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Study design and data extraction
The present study is a questionnaire based retrospective study
that includes all adult patients (aged .16 years) that were
operated on for an arachnoid cyst in our department during the
period January 1987 to September 2004. The patients were
identified from the hospital’s computer bank of diagnosis and
treatment, with registration of every patient in the period with
a diagnosis code 348.0 (ICD 9) or G 93.0 (ICD 10), the
diagnostic codes assigned to patients with arachnoid cysts in
our hospital during the study period. These codes also include
other intracranial cysts, but only patients with a verified
arachnoid cyst were included. A total of 194 adult patients with
arachnoid cysts were seen by the authors during this period;
thus 38 patients were not operated on.

A cross check was performed with the handwritten OR
protocols from the period, as well as the typed surgical records
kept by the senior author (KW), in order to ensure that all adult
patients operated on for an arachnoid cyst were included.

All patients selected for surgery underwent a cerebral CT or
MRI scan prior to the operation, and a postoperative scan
within the first 72 h after surgery. Patients were routinely
readmitted 3–6 months after surgery for a postoperative
control, including clinical examination and a CT or MRI scan.
Patients with any postoperative neuroimaging abnormalities
(eg, subdural haematoma or hygroma) were followed further
until spontaneous remission or until remission occurred after
surgical treatment of the complication.

The following data were extracted from the complete medical
records of the operated patients: demographic data, presenting
complaint(s), clinical findings, location of the cyst, Galassi type
for the temporal cysts,19 side, postoperative change in cyst size,
surgical method and possible clinical or neuroimaging adverse
effects of the operation, such as subdural hygromas or
haematomas, or new neurological symptoms/deficits.

During the Autumn of 2004, a personal letter explaining the
purpose of the investigation was sent to each patient. Patients
were asked to complete an enclosed tick box questionnaire, and
return it in a preaddressed prestamped envelope. The ques-

tionnaire included questions on changes in the preoperative
complaint(s) after the operation, visual analogue scales for
grading the present level of preoperative complaint(s), level of
function in everyday activities, whether the patient had any
regrets about undergoing surgery and whether the surgery had
produced any new complaints. There was also ample space after
each question for the respondent to provide supplementary
information.

Selection criteria for surgery
With two exceptions, all patients that were offered an operation
for their arachnoid cyst had one or more complaints that could
be related to the cyst. In the two asymptomatic patients, one
had a chronic subdural haematoma caused by the cyst and the
other had a very large type III cyst with pronounced
compression of the underlying brain and midline shift.

Surgery
In the majority of patients (122, 78.2%), a craniotomy was
performed under general anaesthesia. During this operation,
the parietal cyst membrane covering the inside of the dura was
pealed off the dura and then removed from its attachment to
the surrounding cortex, for temporal cysts all the way to the
tentorial slit. The arachnoid membrane that covered the brain
surface (the visceral membrane) was not removed. Any
bridging veins running for some distance along the parietal
membrane before they drained into the basal sinuses were
coagulated and removed in order to prevent postoperative
oozing of blood from where the veins drained into the basal
sinuses. Large bridging veins near the sphenoid ridge, running
for only a very short distance along the membrane before
draining and believed to be supported by the surrounding tissue
in such a way that they would not move and cause a
haemorrhage, were not extirpated. The medial, remaining
membrane, covering the basal structures (the tentorial slit,
the oculomotor nerve, the carotid artery and the optic nerve)
were fenestrated, thus creating communication to the basal
cisterns and the posterior fossa. When accessible, the arachnoid
covering the Sylvian fissure was also opened, thus creating
communication to the subarachnoid space surrounding the
carotid and middle cerebral arteries. In 34 patients (21.8%), the
cyst was primarily shunted from the cyst to the subdural space
with insertion of an internal shunt catheter to the subdural
space. This was performed as a minimally invasive procedure
through a trephine hole under local anaesthesia. The method
has been described in detail elsewhere.20

Scoring of clinical results
The clinical results of surgical cyst decompression were
categorised into one of four clinical outcome groups (COGs)
based on reports from the medical journal and the question-
naire:

Table 1 Main preoperative complaint for different cyst locations

Complaint

Location of cyst

Temporal (%) Frontal (%) Posterior fossa (%) Other (%)

Headache 88 (77.9) 15 (62.5) 11 (92.3) 2 (40.0)
Epilepsy 14 (12.4)* 8 (33.3)� 1 (7.8) 3 (60.0)
Dizziness/nausea 27 (24.8) 2 (8.3) 8 (61.5)` 2 (40.0)
Dyscognition 8 (7.1) 4 (16.7) 1 (8.3)

Some patients had more than one complaint
*Less frequent than for other locations (p = 0.029).
�More frequent than for other locations (p = 0.005).
`More frequent than for other locations (p = 0.019).

Table 2 Cyst location

Cyst location Side No. of patients (%)

Temporal fossa Left 77 (49.4)
Right 33 (21.2)
Bilateral 3 (1.9)

Frontal Left 8 (5.1)
Right 16 (10.3)

Posterior fossa Left 1 (0.6)
Right 5 (3.2)
Midline 7 (4.5)

Other locations 6 (3.8)
Total 156 (100)
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N the preoperative complaints had disappeared entirely or were
negligible (COG1);

N the preoperative complaints were clearly reduced but still
present (COG2);

N the preoperative complaints were unchanged (COG3);

N the patient had more complaints after operation (COG4).

Scoring of neuroimaging results
The neuroimaging results of the decompression, measured as
the change in cyst volume on the neuroimaging examination
after 3–6 months, were categorised into one of four possible
neuroimaging outcome groups (NOGs) (fig 1):

N the cyst had disappeared and was no longer visible (NOG1);

N a fluid volume was still visible where the cyst had been,
smaller than 50% of the preoperative cyst volume (NOG2);

N as above, but the residual volume was larger than 50% of the
preoperative cyst volume (NOG3);

N no change in cyst volume could be observed (NOG4).

In a few cases, exact neuroimaging categorisation was
difficult to decide. The postoperative neuroimaging result was
then always assigned to the less favourable group.

Response to questionnaires
A total of 153 letters with questionnaires were sent out. Three
patients had died from unrelated causes during the follow-up
period and were therefore not contacted. Most patients
answered after the first letter. Patients who did not answer
within a month received a reminder with the questionnaire
enclosed. When letters were returned because of an unknown
address, we tried to reach the patients by contacting family
members. When this also failed, the hospital’s address register
was regularly checked for a new address until 6 months after
the initial letters were sent out. Three patients could not be
located and one elderly patient had developed severe dementia
(the letter was returned with an explanation note from the
spouse). Thus seven patients were not included in the clinical
analyses. In total, 149 (97.4%) patients responded to and
completed the questionnaire.

Statistical analysis
The statistical analyses were performed with SPSS 13.0 for
Windows. An a-level of 0.05 was used for all statistical
calculations. Contingency tables were analysed with Fisher’s
exact test or x2 statistics.

RESULTS
Postoperatively, all patients showed either clinical symptom
relief, a reduction in cyst volume, or both. Thus a satisfactory
clinical and/or neuroimaging result was obtained in all patients.
For all cyst locations, clinical improvement was observed for all
cyst sizes, even the smallest. Thus there was no cyst size below
which surgical decompression did not seem helpful.

Temporal cysts
Of the 108 patients (96%) with a temporal cyst that completed
the questionnaire, 54 (50.0%) were symptom-free at follow-up
(COG1). Thirty-three (30.6%) patients reported a significant
reduction in their preoperative complaint(s) (COG2) whereas
13 (12.0%) reported no change after operation (COG3).

Eight patients (7.4%) experienced postoperative worsening of
their symptoms (COG4). Their characteristics are summarised
in table 3.

Headache as the presenting complaint predicted a favourable
outcome (COG1 or COG2) (p = 0.002). No other symptoms, cyst
type (Galassi), method of operation (shunt or fenestration) or
occurrence of complications/treatment failure was significantly
associated with a favourable/unfavourable clinical outcome in
patients with temporal cysts.

Either the preoperative or postoperative imaging could not be
found in 14 patients, and therefore these are not included in the
neuroimaging analysis. In the remaining 99 patients with a
temporal cyst, the cyst was no longer visible on the post-
operative images (NOG1) in 28 patients (28.3%) or was reduced
to less than 50% of the preoperative volume (NOG2) in 32
(32.3%). Another 26 patients (26.3%) also had a postoperative
volume reduction but with a residual volume larger than 50% of
the preoperative volume (NOG3). Thus in 13 patients (13.1%)
no change in cyst size was observed after operation (NOG4).
For the temporal cysts, there were significantly more patients

Upper row (left) Upper row (right)

Middle row (left) Middle row (right)

Lower row (left) Lower row (right)

A

A

Figure 1 Examples of neuroimaging outcome groups (NOGs) 1–3 after
decompression of the temporal arachnoid cysts. Left: Preoperative scan;
right: 3–6 months postoperatively. Upper row: NOG1. The cyst is no
longer visible on the postoperative control (right). Middle row: NOG2. The
postoperative CT scan demonstrates a fluid volume that is less than 50% of
the preoperative cyst volume. Note the tip of the intracystic catheter on the
postoperative image (arrow). Lower row: NOG3. The postoperative
volume is clearly reduced but the residual volume is above 50% of the
preoperative cyst volume.
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with an unchanged postoperative volume than for other cyst
locations (frontal, posterior fossa and other, different locations)
(p = 0.02). We could not identify any factor (eg, cyst type,
operation method, occurrence of complications) that predicted
the final neuroimaging outcome.

Frontal cysts
Of the 22 patients that answered the questionnaire (91.7%), 12
(54.5%) were symptom-free (COG1) after the operation. Nine
patients (40.9%) had experienced a significant improvement
(COG2) while one patient had no change after surgery (COG3).
No patient with a frontal cyst experienced clinical worsening
after operation. No factors were found that could predict the
clinical outcome after surgery.

In three patients with a frontal cyst, either preoperative or
postoperative imaging could not be found. In the remaining 21
patients (87.5%), the cyst had disappeared (NOG1) in 13
(61.9%) or was reduced to less than 50% (NOG2) in the
remaining eight.

Volume reduction to less than 50% of the preoperative volume
(NOG1 and 2) was significantly more frequent in patients with
frontal cysts than in patients with all other cyst locations
(p = 0.002). No factors were identified that predicted the post-
operative volume reduction for patients with frontal cysts.

Posterior fossa
All patients with cysts in the posterior fossa completed the
questionnaire. Five patients were symptom-free (COG1) while
five had a significant reduction in their preoperative complaints
(COG2). Two patients had no change in their symptoms
(COG3) while one patient (table 3) experienced postoperative
worsening (COG4). Dizziness/nausea as the presenting com-
plaint was associated with a favourable outcome (COG1 and/or
COG2) (p = 0.045).

Imaging was unavailable in one patient. In the 11 patients
eligible for radiological analysis, the cyst was no longer visible
(NOG1) in one. In three patients, the cyst was reduced to less
than 50% (NOG2), while in seven patients it was reduced but
the reduction was less than 50% (NOG3). Volume reduction to
less than 50% of preoperative volume (NOG1 and 2) was less
frequent for patients with cysts in the posterior fossa than for
patients with other cyst locations (p = 0.035).

Other locations
Six patients had cysts in a location other than the temporal,
frontal or posterior fossa, but they were too few and too
heterogeneous to be analysed separately.

Association between clinical and neuroimaging results
For the 133 patients where both the clinical and neuroimaging
outcome could be assessed, a good clinical outcome (COG1 and
2) was associated with a good neuroimaging outcome (NOG1
and 2) in 75 patients (56.4%), and with a less favourable
neuroimaging outcome (NOG3 and 4) in 37 (27.8%). However,
14 of the patients with a less favourable outcome (COG3 and 4)
had a good neuroimaging outcome (NOG1 and 2). Only seven
patients with a poor clinical outcome (COG3 and 4) also had a
poor neuroimaging outcome (NOG3 and 4). Thus there was no
difference in clinical outcome between the patients who had a
postoperative volume ,50% and those where the postoperative
volume was .50% of the preoperative cyst volume. This lack of
association between neuroimaging and clinical results was
observed for all cyst locations and for all major symptoms.

Self-reported level of function
A total of 97 patients (66%) reportedly functioned better after
surgery. Forty (27%) reported no change and 11 patients (7%)
reported worsening of overall function after operation. One
respondent did not complete that part of the questionnaire.

Of the 11 patients who reported worsening of overall
function after surgery, two were in COG2, one in COG3 and
eight in COG4. The symptoms of these patients were headache
in six, epilepsy in one, psychiatric disorder in one, visual
disturbance in two and dementia in one. Preoperative or
postoperative imaging was missing in two of these patients. In
the remaining nine patients, the cyst was no longer visible
(NOG1) in three, reduced to ,50% (NOG2) in five, and
reduced, but still .50% of the preoperative volume (NOG3), in
one. Thus all 9 patients with worsening, where it also was
possible to compare preoperative and postoperative volumes,
had some degree of volume reduction.

Complications and failures
Failures were defined as lack of effect of treatment whereas
complications were defined as additional pathological conditions
caused by the treatment. None of the complications encountered
were severe. A complication caused a minor, permanent invalidity
in only two patients, a persistent trochlear nerve paralysis in a
patient with a type II temporal cyst and a postoperative anosmia
in one patient, operated on for a type III cyst

Complications
Complications occurred in 26 patients (16.9%), necessitating
additional surgery in 11 patients, burr holes under local
anaesthesia in the majority (table 4).

Table 3 Characteristics of patients with a poor clinical outcome (clinical outcome group 4)

Patient
No Complaint

Cyst location
(side)

Galassi
type1

Neuroimaging
Outcome Group

1* Headache Temporal (R) I 1. Cyst disappeared
2 Headache/dizziness Temporal (R) I 2. ,50%
3 Headache Temporal (L) I 1. Cyst disappeared
4 Headache Temporal (L) I 3. .50%
5� Dementia Temporal (L) I 2. ,50%
6 Visual disturbance Temporal (R) I 2. ,50%
7* Psychiatric disorder Temporal (R) II 3. .50%
8` Headache Temporal (L) III
9` Headache Posterior fossa (R)

*Postoperative hygroma, operated on in patient No 7, spontaneously resolved in patient No 1.
�Postoperative subdural empyema.
`Postoperative neuroimaging examination missing.
1See Galassi and colleagues.19 Galassi type I is a small cyst confined to the anterior portion of the middle fossa. Type II is
larger and has its superior extension along the Sylvian fissure, with displacement of the temporal lobe and the opercula,
opening the fissure in a square-like fashion and exposing the insula. Type III fills the entire middle cranial fossa and
extends above the middle fossa, displacing the frontal, temporal and parietal lobes.
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Patients with a temporal cyst seemed especially prone to
complications, as all patients with a complication, regardless of
complication type, had a temporal cyst (p,0.001). Cyst size did
not influence the complication rate, as patients with small and
medium sized cysts (types I and II) were equally disposed to
complications as patients with type III cysts. There was no
difference in complication rate between the surgical methods
(craniotomy with fenestration vs insertion of an internal shunt;
Fisher p = 0.299). However, for the most common complica-
tion, postoperative subdural haematoma (SDH), there was a
significant difference between the two surgical methods for
patients with a temporal cyst. An SDH occurred more
frequently following insertion of an internal shunt (5 of 21
patients) than after a craniotomy with fenestration (8 of 92
patients; p = 0.05).

In patients who developed a IV cranial nerve palsy, two had
spontaneous remission after a few months while it remained
permanent in one patient. The anosmia (table 4) occurred in a
patient with a large type III cyst, and was probably caused by
traction on the olfactory bulbs due to a postoperative brain shift
towards the cyst side. In a few patients, we observed a
moderate, partial facial nerve palsy affecting the ipsilateral
forehead. This caused no major problems for the patients, and
was not seen more frequently than after other craniotomies.

Failures
Fifteen patients (10 males, 5 females) were reoperated because
of suspected or established treatment failure. Patients that were
primarily operated on with the minimally invasive internal
shunt procedure were more prone to treatment failure than
those operated on with a craniotomy with fenestration (9 of 34
with internal shunt vs 6 of 120 with a fenestration through a
craniotomy; Fisher p = 0.001). The failure rate was not
associated with cyst location. Six patients that were initially
operated on with a craniotomy had a second craniotomy
performed. One of these patients subsequently had two internal
shunts inserted. Nine patients who initially were operated on
with insertion of an internal shunt were also reoperated. In five
of these patients, the second procedure was a craniotomy. One
patient was reoperated twice with insertion of a new internal
shunt, and finally with a craniotomy. Two patients had a
revision of their internal shunts. In one, a new shunt was later
inserted. One patient was reoperated once with insertion of a
new internal shunt. The reoperations are summarised in table 5.

DISCUSSION
Overall, the majority of patients operated on for an arachnoid
cyst had a good clinical and neuroimaging outcome. In
addition, most patients reported better overall function after
surgery. This was accomplished without any severe permanent
complications related to the treatment.

In separate studies, including subgroups of these patients, we
have previously demonstrated dyscognition in patients with

frontal and temporal cysts, and that these cognitive deficits
disappear after surgical cyst decompression.6 9 10 A similar
dyscognition and postoperative normalisation have also been
documented in other studies.3 5 8 21 Arachnoid cysts have also
been demonstrated to influence metabolism and perfusion of
the adjacent cerebral tissue, with normalisation after surgery.4 7

Thus we believe that the clinical improvement seen in most
of our patients combined with the documented dyscognition
that is reversed by surgical cyst decompression indicates that
the previously rather common attitude of reluctance to operate
on such patients perhaps should be questioned, and that a more
liberal indication for surgical decompression of arachnoid cysts
should be adopted. However, intracranial surgery with the aim
of improving the quality of life should only be undertaken if the
surgical risk is low. Our results indicate that it is.

It is an interesting finding that neuroimaging improvement
did not parallel, nor did it seem to be a prerequisite for, clinical
improvement, or vice versa: we had some patients with a clear
neuroimaging improvement, but with persisting complaints,
and we observed clinical improvement in others without a
corresponding neuroimaging change. This is in contrast with
our findings in children where we found a clear correlation
between neuroimaging and clinical results.17 A similar dissocia-
tion between clinical improvement and neuroimaging results
has been reported by some authors8 22 whereas others have
found that neuroimaging and clinical improvement are closely
linked.8 9 11 13

This lack of association between clinical and neuroimaging
outcomes may be explained by the following. The neurocra-
nium is moulded after its content. Thus the presence of a
congenital arachnoid cyst during the growth of the skull will
create a surplus intracranial space, such as the commonly
observed enlarged middle fossa in patients with temporal fossa
cysts. Consequently, there will be a mismatch between skull
volume and brain volume, and the resulting intracranial
volume may be too large for the relieved brain to fill completely,
even after successful cyst decompression, because the brain
simply is not large enough.23–26 In children, this mismatch
between skull and brain volumes may not be as pronounced,
provided they are operated on while the brain (and the skull) is
still growing.

Another interesting finding is that in the group of patients
with the worst clinical outcome (COG4), most patients were
operated on for a small cyst and had a good neuroimaging
outcome. One possible explanation may be that their com-
plaints were unrelated to their cyst, an explanation that seems
probable in retrospect. Headache is the most common
complaint in cyst patients, but it is also a symptom that can
have many other causes. We found that most of our patients
had good clinical relief, with a low risk of complications after
surgical decompression. We therefore decided to operate
without subjecting them to a series of preoperative investiga-
tions, to find other possible causes of headache. Some of the

Table 4 Complications

Complication
No of
patients

No
reoperated

No of
procedures

Subdural haematoma* 13 7 14
Subdural hygroma 8 2 3
Subdural empyema 1 1 1
Epidural haematoma� 1 1 1
IV cranial nerve palsy` 3 1� 1�
Anosmia 1

*External hydrocephalus in one patient.
�This patient had a IV cranial nerve palsy and an epidural haematoma.
`Temporary in two, permanent in one.

Table 5 Reoperation because of treatment failure

Reoperation method

Primary operation

Craniotomy Internal shunt

Craniotomy 6 6
Revision of shunt 2
New internal shunt 2 4
Sum of interventions 8* 12�

*One patient was reoperated initially with craniotomy, and subsequently
with two insertions of an internal shunt.
�One patient was reoperated twice with insertions of an internal shunt,
followed by a craniotomy. One patient was reoperated with revision of the
shunt and subsequently with insertion of a new internal shunt.
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COG4 patients may thus have had other causes for their
headache.

A number of different treatment modalities for arachnoid
cysts exist, and the advantages and disadvantages of the
individual methods have been thoroughly discussed.20 22 25 27–31

The majority of our patients were operated on with a
fenestration of the cyst to the basal cisterns through a
craniotomy. This gave a favourable outcome in most of the
patients, with complication rates similar to other reports in the
literature.25 31–36 Fenestrating the cyst wall by an open craniot-
omy or by endoscopic procedures probably equals out the
pressure difference between the cyst and the rest of the
intracranial compartment, as also is the case with insertion of
an internal shunt.22 30 It is reasonable to believe, on the other
hand, that shunting the cyst content to the peritoneum in most
cases will create a new intracranial pressure gradient, as the
intracystic pressure is selectively lowered compared with the
rest of the intracranial compartment. From this point of view,
we therefore believe that fenestration or the internal shunt
techniques are to be preferred in the treatment of intracranial
arachnoid cysts.

In our material, complications occurred only in cysts located
in the temporal fossa, and the most common complication,
postoperative SDH, occurred more frequently in patients treated
with a shunt than in patients who underwent a craniotomy.
From the literature it is well known that temporal cysts
predispose to chronic SDHs.15 37 The occurrence of chronic SDH
after insertion of an internal shunt can be because of shifting of
brain structures and traction on the bridging veins, thus
inducing leakage of blood from the point of the vein’s entry into
the basal sinuses, an observation we often have made during
our open cyst operations.

We have made two additional observations that may be of
interest in this context. Firstly, we have regularly noticed how
easily the parietal arachnoid cyst membrane is detached from
the dura in the middle fossa. Just lowering the intracystic
pressure by opening the cyst may cause the membrane to
collapse away from the dura. Secondly, when this occurs, the
unveiled dura often begins to ooze blood from multiple small
openings in the dural surface. The loosely attached parietal
membrane thus seems to serve as an extra wall of vascular
structures in the dura. Any treatment modality that lowers
intracystic pressure without controlling for this dural surface
bleeding may therefore be more likely to cause a postoperative
SDH. This is probably the reason for our higher occurrence of
SDH in shunt patients than in craniotomy patients, where the
dural bleeding could be observed, and haemostasis could be
achieved. Endoscopic procedures also cause the cyst to collapse
much in the same way as a shunt procedure does. However, it is
not known whether such procedures are associated with an
increased occurrence of postoperative SDH.

We have also operated on a limited number of patients using
the internal shunt technique. Although this technique is a
relatively simple, safe and efficient method, we tend to reserve
this as an alternative method of treating patients with
arachnoid cysts where a full craniotomy under general
anaesthesia is not recommended. This reservation is because
of the observed higher failure rate of this method compared
with fenestration.

CONCLUSION
Treatment of patients with arachnoid cysts, including those
presenting with unspecific symptoms, carries a clear clinical
benefit for patients, and can be performed with little risk of
severe complications. These results, based on a rather liberal
indication for surgery, indicate that an increased number of

patients with intracranial arachnoid cyst would benefit from
surgical cyst decompression.
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Pierre Mollaret (1898–1987) and his legacy to science

P
ierre Mollaret was a French physician who made various
significant contributions to neurology and infectious
diseases. He was born in Auxerre, France in 1898. In

1916, he began to study medicine and science but his education
was interrupted by World War I. During 1917 and 1918, he
served as an assistant physician and was decorated with the
Croix de Guerre when the war ended. He resumed his medical
studies in 1920 and received his degree in science in 1926.
During his education, one of his teachers was Professor Georges
Charles Guillian (1876–1961; Guillian of the Guillian–Barré
syndrome), with whom Mollaret worked for many years.

In 1931, Guillain and Mollaret described anatomical connec-
tions related to palatal myoclonus.1 This functional connection,
composed of the contralateral dentate nucleus, ipsilateral red
nucleus and ipsilateral inferior olivary nucleus, is referred to as
the Guillain–Mollaret triangle.2 In fact, it is not an anatomical
triangle but a triangular circuit connecting the aforementioned
structures. In 1935, Trelles (1904–1990), a Peruvian neurolo-
gist, reported that isolated lesions of the inferior cerebellar
peduncle never cause palatal myoclonus, as anatomically there
are no direct connections between the inferior olivary nucleus
and the contralateral dentate nucleus. Fibres from the inferior
olivary nucleus project first to the cerebellar cortex (olivocer-
ebellar tracts) and then to the dentate nucleus. He described
these connections as the dentato-rubral-olivary pathway.3

In the central nervous system, degeneration of an anatomical
structure is usually characterised by neuronal loss replaced by
proliferation of glial elements. Degeneration of the inferior olivary
nucleus was described for the first time in 1887 by Hermann
Oppenheim (1858–1919) from anatomical specimens.4

Hypertrophic olivary degeneration is considered a unique type of
degeneration because it is associated with enlargement of the
affected structure. Hypertrophic olivary degeneration is a rare
finding secondary to focal lesions, usually an insult, of the
brainstem involving a functional system and is considered a
transneuronal degeneration. Transneuronal degeneration occurs
only from a lesion that results in disconnection of the pathway
and loss of neuronal input. While hypertrophic olivary degenera-
tion can be caused by any lesion involving the aforementioned
structures, it is typically seen with focal lesions involving the
ipsilateral central tegmental tract, the contralateral superior
cerebellar peduncle or the dentate nucleus.

In 1944, Mollaret also described three patients with recurrent
benign endothelioleukocytic aseptic meningitis.5 He wrote
several subsequent papers on the condition. The European
literature added additional cases, but reports of this disease did
not appear in the English language medical literature until
1972.6 It has also been called benign recurrent aseptic
meningitis, benign recurrent meningitis, benign recurrent
endothelial meningitis, benign recurrent endothelial–leukocytic
meningitis and recurrent aseptic meningitis.7

Mollaret was also an epidemiologist. He held the chair of
Infectious Diseases at the Claude Bernard Hospital in Paris and
contributed towards the care of a large number of polio victims
suffering from respiratory paralysis.8 Mollaret as a neurologist
and epidemiologist made innovative contributions to science.
He died in Montgeron, near Paris, in 1987, and left behind
many articles and books.
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